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Etherification and Dealkylation of Piperfdine Derivatives and Intermediates 

This invention relates to a novel chemical process for preparing 4-ph8nylplperidlnes having calcium 
overload bloclcing activity and antidepressant activity, and to novel intermediates used in that process. 
Danish patent application no. 5608/87 discloses compounds having the formula (A) 



X 




wherein 

is 3,4-methylenedioxyphenyl. aryl or heteroaryl which are optionally substituted with one or more Ci-s- 
all<yl, Ci-6-alkoxy, Cs-s-cycloalkyL C3-s-alkylene or aralkoxy, 

is straight or branched C^-s-alkyl, Ci-8-alkoxy-C4-8-a!kyl. C3-7-cycIoalkyl, aryloxy-Ca-s-alkyI, C*-.a- 
alkenyl, or Ca-s^cycloalkylalkyl, or R^ may also be hydrogen or Ci-a-alkyl. when is aryl. which is 
substituted with two or more of Ci-e-alkyI, Ct-e-alkoxy, Cs-s-cycloalkyl, aralkoxy. or with Cs-s-aikylene. 

X is hydrogen or halogen, and wherein 
Y is 0 or S 

and a salt thereof with a pharmaceutically acceptabte acid. 

These compounds are disclosed as having calcium overload blocking activity, which makes them useful 
for the treatment of anoxia^ ischemia, migraine and epilepsy. 

Danish patent no. 149843 discloses compounds having the formula (B) 




CH^OR 



where R is a Ci-*-alkyl- or C2-4-alkynyl group, a tetrahydronaphthyl group or a phenyl group which may 
be sutstituted 1 or 2 times with halogen or Ci-4-alkyl-, Ci -4-aIkoxy-, Ci-4-aIkylthfo-, nitre-, Ci-4- 
acyiamino- or methylsuiphonyl groups or with a methylenedloxy group, is hydrogen, a 2,2,2-trifluoroethyl 
group or a Ci-4-all<yl- or Ca-^-alkynyl group and X is hydrogen, halogen or a hydroxy-, Ci-4-alkyl-, Ci-4- 
alkoxy-, Ci-4-trifIuoroaikyl-, methylthio- or benzyloxy group, or optically active forms thereof or salts of the 
compounds with pharmaceutically acceptable acids. 

These compounds are disclosed as having 5HT uptake inhibiting activity, which makes the compounds 
useful as antidepressants. 

The compounds of formula (A) are in the Danish patent application no. 5608/87 prepared by alkylating a 
compound having the formula (C) 
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The compounds of Danrsh patent no. 149843 are made one way or another fronn an intermediate, 
having the formula (D) 



The methods described in above patent application and in above Danish patent all involve Inter- 
mediates, which preferably should be avoided. One of these intermediates is arecoline. which is a powerful 
irritant and another intermediate is the compound having the formula (E) 1-methyl-4-phenyi-1 .2.3.6- 
tetrahydropyridine (MPTP). This compound is known to be a very powerful neurotoxine and rs a strong 
promoter of irreversible Parkinsonism (Psychiatry 1 . (1 979) 249-54, Science. 21 9 (1 983) 979-80). 



Therefore there is a need to find another process, avoiding this specific compound, for producing the 
40 compounds of above Danish patent application no. 5608/87 and Danish patent no. 149843. 

The novel process provided with the present invention can be illustrated by the following scheme: 
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Scheme I 




BOHjC 




CICOOCHCICH. 




t*0 





CH^OH 



(-) trana 

(I) 



The compounds of formula (I) are useful In the preparation of compounds of formula (II) and (Hi). The 
compounds of formula (II) are examples of those described in Danish patent application no. 5608/87, and 
compounds having the formula (III) are examples of the compounds disclosed in Danish patent 149843. 
50 The following examples illustrate the novel process of the present invention, the novel intermediates of 
the present Invention and the utility of the novel intermediates of the present invention. 
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EXAMPLE 1 



( + -)-1 -butyi-3-hydroxymethyl*4-phenyl-l ,2.3,6-tetrahydropyridine hydrochloride 



4 
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Butylamine (317 g) was mixed with concentrated hydrochloric acid (350 ml) keeping the temperature 
below 40°C. The pH of the solution was adjusted between 4-5. Formaldehyde (624 ml. 39%) was then 
added, and the solution heated to 50-60°C for 1 h. Subsequently 1 -methylstyrene (563 ml) was added in 
five portions keeping the temperature in the reaction around 80°C. After the styrene had been added the 
reaction mixture was refluxed for five h. It was cooled to room temperature and extracted twice with toluene 
(500 ml and 200 ml) and made alkaline (pH = 8-9) with sodium hydroxide (9M) (430 ml). The 
tetrahydropyridine base was extracted twice with toluene (500 ml and 250 ml). Concentrated hydrochloric 
acid (826 ml) and formaline (454 ml. 39%) was added to the toluene extract and the tetrahydropyridine 
base was extracted from the toluene phase. The toluene was discharged. The aqueous solution was heated 
to 80°C for 8 h. left overnight, made alkaline (pH = 8-9) with sodium hydroxide (1000 ml. 9 M) and 
extracted twice with toluene (1500 ml and 250 ml). The toluene ex tract was extracted once with 0.5 M 
hydrochloric acid (625 ml) and 6 times with 0.5 M hydrochloric acid (600 ml). The first extract was 
discharged and the following six extracts were pooled, made alkaline (pH = 8-9) with sodium hydroxide 
(9M) and extracted twice with toluene (500 ml and 250 ml). The toluene extract was dried over potassium 
carbonate and evaporated. The residue was redissolved in acetone (1000 ml) and precipitated with 
concentrated hydrochloric acid (160 ml, pH = 2-3). Yield 227 g, m.p. 180-1 81 °C. (1). 

( + -)-i-butyl-4-(4-fluorophenyl)-3-hydroxymethyl-1 .2.3.6-tetrahydropyridine hydrochloride was prepared 
in an analogous way. The product was identified by 'H-NMR and MS. M.p. 172-175**C. (2). 

( + -)-3-hydroxym.ethyl-1 -pentyi-4-phenyl-1 .2.3.6-tetrahydropyridine hydrochloride was prepared in an 
analogous way. The product was identified by 'H-NMR and MS. M.p. 189-190.5°C. (3). 

( + -)-i-ben2yl-3-hydroxymethyl-4-phenyl-1 .2,3,6-tetrahydropyridine hydrochloride was prepared in an 
analogous way. The product was identified by 'H-NMR and MS. M.p. 1 82.5-1 92°C. (4). 

( + ■)-4-(4-fluorophenyl)-3-hydroxymethyl-1 -penty hi .2,3,6-tetrahydropyridine hydrochloride was prepared 
in an analogous way. The identify was confirmed by ^H-NMR and MS. M.p. 223-227°C. (5). 



EXAMPLE 2 



( + -)trans-1 -butyl-3-hydroxymethyl-4-phenyl-piperidine 

1 g (0.26 mo!) UAIH* was mixed with dry THF. 2.6 g (0.011 mol) (1) (free amine) dissolved 100 ml dry 
THF was added under N2. After the addition the reaction mixture was refluxed for -5 h. Water was added 
very carefully. The water layer was separated and washed with 3x200 ml ether. The organic layers were 
mixed, dried over MgSO* and evaporated in vacuo. Resulting in 2.5 g oil. The oil was dissolved in CH2CI2 
and 1.3 g title compound precipitated as colourless crystals by addition of hexane. M.p. 11 2.5-1 13°C. (6). 

( + -)trans-4-(4-fiuorophenyl)-3-hydroxymethyl-1-pentylpiperidine was prepared in the same way. M.p. 

131-2°C. (7). 

(-)cis-1-butyl-3-hydroxymethyl-4-phenyl-piperidine 

( + )-1-butyl-3-hydroxymethyl-4-phenyl-1, 2,3,6-tetrahydropyridine hydrochloride (486 g) was dissolved in 
ethanol (500 ml) acetic acid (50 ml) and water (500 ml). Palladium on charcoal. 5% Engelhardt with 50% 
water (20 g) was added, and the hydrogenation was canried out at about 60**C and 70 atm. for 8 h. The 
catalyst was removed. by filtration. Water (500 ml), toluene (1 I) and sodium hydroxide (350 ml. 9 M) was 
added. The toluene was separated and the water phase extracted twice with toluene (2 x 200 ml). The 
toluene extract was dried over potassium carbonate, filtered and evaporated under reduced pressure 
leaving an oily residue, which was crystallized from p-ether. Yield 265 g, m.p. 55,3-56**C, [a]g° = -73.0° (c 
= 5% In methanol). The identity was confirmed by ^H-NMR and MS. (8). 

( )cls-l-butyl-4-(4-fluorophenyl)-3-hydroxymethyl-piperidine was prepared in an analogous way. M.p. 
58-59°C. [a]g" = 65.8° (c = 5% in methanol). The identity was confirmed by ^H-NMR and MS. (9). 

( )cis-3-hydroxymethy 1-1 -pentyl-4-phenyi-piperidine was prepared in an analogous way.. M.p. 122- 
122.5°C, = +57.5** (c = 2% in methanol). The identity was confirmed by 'H-NMR and MS. (10). 

(+ )cls-4-(4-fluorophenyl)-3-hydroxymethyM -pentyl-piperidine was prepared in an analogous way. M.p. 
55.3-56°C. [a]^^ = +63.6° (c = 5% in methanol). The identity was confirmed by 'H-NMR and MS. (It). 
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EXAMPLE 3 



5 ( + -)tranS'3-benzenesulfony lmethyl-1 -buty h4-phenyipiperidine 

5 g 0.020 mol) (6) was dissolved in toluene and MIBC. 3.88 g (0.022 mol) benzenesulfonyl chloride and 
4.5 ml 50% NaOH was added. Reaction time 4 h at room temperature. 4N NaOH was added, and the 
organic phase was separated. The water phase was washed with ether. The organic layer was washed with 
70 4N NaOH, then dried and evaporated, resulting in 9 g (still containing some toluene) as an oil. The identity 
was confirmed by ^H-NMR. (12). 

(■^')trans-3-benzenesulfonylmethyl"4-(4-fluoropheny^)-T-penty^-piperidine was prepared in the same 
way. The product was an oil. which was identified by ^H-NMR. (13). 

75 

EXAMPLE 4 



20 ( + -)trans-4-phenyi-3-(3,4-methylenediQxyphenoxymethyl)-1-butyl-piperidine 

7 g (0.018 mol) (12) was dissolved in toluene and MIBC. 3.0 g (0.022 mol) sesamol and 4 ml 50% 
NaOH was added. 

The reaction mixture was refluxed for 5 h. The organic layer was washed with 4N NaOH. dried over 
25 MgSO* and evaporated, yielding an oil. The oil was chromatographed on a siiicagei column with 
CHaCla/methanol (9:1) as elueht. giving 6.1 g as an oil. The oil was dissolved in acetone and 1 eq. of oxalic 
acid was added. Recrystailization of the resulting precipitate gave 7.1 g as the oxalate salt. M.p. 1&7-8®C. 
This oxalate gave 4.66 g free amine as ah oil, by extraction with 4N NaOH/ether. (14). 

( + -)trans-4-(4-fluorophenyl)-3-(3,4-methy lenedioxyphenoxymethyl)*1 -pentyl-piperldine was prepared in 
30 the same way. The hydrochloride salt was isolated. M.p. 139-139.8°C. (15). 



EXAMPLES 

35 

' ( + -)trans-4-phenyl'3-(3i4-methylenedioxyphenoxymethyl)-piperidine 

1.5 g (0.0039 mol) (14) was dissolved in dry 1 ,5-dichloromethane. 0.84 g (0.0059 mol) 1-chloro- 
40 ethylchloroformate was added slowly under Na and with rapid stirring at 0°C, The temperature was kept at 
0°C for 15 min. The reaction mixture was left at 0°C for 15 min,. then the reaction mixture was allowed to 
warm to room temperature, and subsequently refluxed for 30 min. Then the volume was reduced to one 
third, by evaporation. Methanol was added, and the mixture refluxed for 1 .5 h. The reaction mixture was 
evaporated in vacuo, giving an oil. The oil was chromatographed on a silica column with CHzCI^/methanol 
45 (9:1) as eluent giving 0-98 g of the hydrochloride of the title compound. M.p, 176-177**C. (16). 

(+^)trans-4-(4-fluorophenyl)-3-(3,4-methylenedioxyphenoxymethyl)'piperidine was prepared in the same 
way. The hydro chloride salt was isolated. M.p. 98°C. (17). 

50 EXAMPLE 6 



( >f )«1 -butyl-3-hydroxymethyl"4-phenyl-1 ,2.3.6-tetrahydropyridine-(-)-dibenzoyl tartrate 

(+-)-1-butyl-3-hydroxymethyl-4-phenyl-1,2.3,6-tetrahydropyridlne hydrochloride (20 g) was dissolved in 
water (80 ml). The solution was made alkaline with sodium hydroxide (9 M)» and extracted with toluene (80 
ml). The extract was dried over potassium carbonate, filtrated and evaporated under reduced pressure, 
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I leaving the tetrahydropyridine base. The base was dissolved in ethanol (50 ml) and added to a hot solution 

j of (-)-diben2oyltartaric acid (13.6 g) In ethanol (50 ml). Finally formic acid (1.7 ml) was added. The mixture 

i was cooled and stirred, to crystallize the, salt. The precipitate was filtered off, washed with ethanol and 

I dried. Yield 12 g, m.p. 150-152.5*»C and (a]§° = -39.2° (c = 2% in methanol). (18). 

I 5 (-)-1-butyl-4-(4-fluorophenyl)'3-hydroxymethyl-1.2,3,6-tetrahydropyridine-(-)-dibenzoyl tartrate was pre- 

i pared in an analogous way. M.p. 146-148°C and la]S* = -101.7° (c = 2% in methanol). (1 9). 

{ (-)-3-hydroxymethyl-1-pentyi-4-phenyl-1.2.3.6-tetrahydropyridlne-(-)-dibenzoyl tartrate was prepared 

! analogously. M.p. 101.5-103°C and ta]g" = -94. rc (c = 2% in methanol). (20). 

i (,)-4-(4-fiuorophenyl)-3-hydroxymethyM-pentyl-1.2.3.6-tetfahydropyridine-(')-dibenzoyl tartrate was pre- 

i 10 pared analogously. M.p. 1 28.5-1 30°C and [erg" = -95.4° (c = 2% in methanol). (21). 

i 

1 EXAMPLE 7 



( )-l -buty l-3-hydroxymethyl-4-phenyl-1 ,2,3,6-tetrahydropyridine 

( + )-i-butyl-3-hydroxymethyl-4-phenyl-1,2,3.6-tetrahydropyridine-(-)-dlbenzoyl tartrate (30 g) was sus- 
20 pended in water (50 ml). The slurry was made alkaline with saturated sodium carbonate solution and 
extracted with toluene (100 ml). The extract was dried over potassium carbonate, filtered and evaporated 
under reduced pressure. The f-eisidue was crystallized from p-ether. Yield 8 g, m.p. 70-71 °C and [oId® = 
+ 109.6° (c = 5% in methanol). (22) 

(-)-1-butyM-(4-fluorophenyi)-3-hydroxymethyl-1,2,3.6-tetrahydropyridine was prepared in the same way. 
25 M.p. 80-81°C. [aW = -112.4° (c = 2% in methanol). (23). 

(-)-3-hydroxymethyl-1-pentyi-4-phenyl-1 ,2.3.6-tetrahydropyridine was prepared analogously. M.p. 41- 
41.2°C and [ajg" = -108.3° (c = 5% in methanol). (24). 

(-)-4.(4,fluorophenyl)-3-hydroxymethyl'1-pentyh1 ,2.3.6-tetrahydropyridine was prepared in an analogous 
way. M.p. 38.3-38.9°C and [aK" = -99.0° (c = 5% in methanol). (25). 

\ . 30 

\ 

] Claims 

I 1. A compound having the formula 




wherein is C2-6-alkyl. Ci-8-alkoxy-4-8-alkyl, C3-7-cycloalkyl, aryloxy-Ca-a-alkyI, C4-8-aikenyl, or C3-8- 
cycloalkylalkyl; 

X is hydrogen or halogen, and 
Y is 0 or S. 

2. A process for the preparation of a compound having the formula 
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wherein H\ X and Y have the meanings set forth in claim 1 and wherein is 3,4-methylenedioxyphenyl. 
aryl or heteroaryl which are optionally substituted with one or more Ci-e-alkyI, Ci-6-alIcoxy, C3-8- 
cycloalkyl. Ca-s-alkylene or aralkoxy. CHARACTERIZED in reacting a reactive derivative of a compound of 
claim 1 with ^ reactive derivative of a compound having the formula R^OH wherein R^ has the meaning set 
forth above. 

3. A process tor the preparation of a compound having the formula 



20 



25 




H 



30 

wherein R^, Y and X have the meanings set forth in claim 1 and 2. CHARACTERIZED in dealkylating a 
compound having the formula 
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wherein R\ R^. Y. X have the meanings set forth in claim 1 and 2. 
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